92                       THE ELECTRIC FURNACE
THE ELECTRICAL RESISTIVITY OF FIRE-BRICKS AT HIGBi TEMPERATURES *
Fire-bricks, and most refractory materials, are electrical insulators when cold, but, as is well known, at furnace temperatuies they are partial conductors, and this affects their use in the construction of electrical furnaces. Hardly any data have been published, however, with regard to the electrical resistivity of these materials at high temperatures. This matter is of some inqjor* tance with regard to the design of electric furnaces, becausein,inany of these there is an opportunity for the electric current to flow in part through the heated walls of the furnace instead of merely through the resistor, or through the charge which is to be heated* Such leakage may not be harmful in some instances, but in others it may tend to overheat and melt the brickwork, and in any case it is desirable, when designing a furnace, to know the probable magnitude of this effect.
Another instance where a knowledge of the resistivity of furnace materials would be desirable is in designing a furnace like the Rodenhauser induction furnace, where the current is supplied to "pole pieces" and passes through a wall of refractory material before entering the steel in the furnace. In such a case it would be desirable to know the electrical resistance of the plate of refractory material separating the "pole piece" from the contents of the furnace.
The following experiments were made by Messrs. McLeod and McMahon as an undergraduate research in the Metallurgical Department of McGill University.
The materials tested were Caledonia fire-brick, Star silica-brick, magnesite-brick and chrome-brick, the last three being obtained from Messrs. Harbison-Walker. Cylinders 2 in. in diameter and about 2 1/2 in. long were cut from these bricks, the length of tjie cylinder being the thickness of the brick. These cylinders wete supported, as shown in Fig. 34, between discs of graphite of the same diameter, and contact was made between the cylinders and the disc by means of a paste of graphite and glue. In the first few experiments the apparatus was heated in a gas furnace, btifc this method of heating was found unsatisfactory, and electrM heat was employed in the apparatus shown.
In the figure, F is the test-cylinder and E E are carbon elefr trodes supplying the testing current. Direct current was used ai
* A. Stansfield, D. L. McLeod, J. W. McMahon, Trans. Am. Electrocfofe Soc., xxii, 1912, p. 89.al Industry, vol. ii (1904), p. 490,pean Report, 1904, p. 172), gives the resistivity of molten pig-iron as ai6Xio~6 ohms per centimeter cube ( = 0.000,085 ohm per inch cube). He has also measured the resistivity of molten pig-iron at 1,300° C. (Trans. Electrochem. Soc., vol. viii, p. 289), and finds it to be i6Xio~6 ohms per cubic centimeter (=0.000,063 ohm per inch cube). Electric Smelting and Refining (1897 Ed.). Figs. 157, 158, aqd 165. *
